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Lesson 1 Year 10 GCSE Higher tier 
Students used linear and quadratic sequences to generate ‘singles’ (i.e. fractions whose denominators did not contain common factors):
	p
	q
	r

	2
	2
	1

	3
	6
	2

	4
	12
	3

	5
	20
	4

	6
	30
	5

	7
	42
	6

	n + 1
	n(n + 1)

= n²  + n
	n


An alternative method used the conjectures:
1) pr = q

2) r + 1 = p 
To prove the conjectures are always true:
If r = n, then p = n + 1, q = n(n + 1).

Using the expressions for p, q and r in terms of n:  
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Adding the algebraic fractions on the left-hand side gives:
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Divide each term by the common factor (n + 1),
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  Q. E. D.
………………………………………………
Lesson 2 Year 8 small group work 

3) Having found pr = q and r + 1 = p, one 
student gave the following as a method for generating values of p, q and r.
· Think of an (odd) number n
· Subtract 1, divide 2 gives r
· r + 1 = p

· pr = q
Example n = 41,

r = 20, p = 21, q = 420
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To express these instructions algebraically:
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As q = pr,
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(n – 1)2 = (n – 1)(n – 1)

	
	n
	-1

	n
	n2
	-n

	-1
	-n
	1
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Therefore, 
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Check for n = 41,
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The student’s method for finding p, q and r when n is even was the same without the first step (i.e. subtract one).

If n is even:
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Pairs of consecutive numbers would give the same equation. For example n = 6 and n = 7 both lead to: 
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